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Abstract:  
 
Purpose: The study sought to test the effect of financial technology on money demand in 
selected African states. The study drew from the fact that there is significant latent demand 
for digital payments in many markets of sub-Saharan Africa, and widespread consumer 
acceptance of mobile-communications technology is highly encouraging. The study sought to 
examine the effect of technology, among other things, on money demand.  
Design/Methodology/Approach: The study used panel data and a GMM panel technique to 
analyse the study’s findings.  
Findings: Results showed that all variables that captured financial technology have a 
negative effect with money demand (MD). Both Mobile Subscriptions (MS) and ATM 
(Automated Teller Machines) have a negative relationship with money demand (MD).  
Practical implications: Based on the results obtained in this study, the study recommended 
that Central Banks need to monitor and predict the consequences of financial innovations. As 
African states proceed with reforms of its financial sector, the stability of the demand for 
money would have to be reexamined and instruments of the Central Bank modified to ensure 
an effective control of money demand. 
Originality/Value: A little has been done on the effect of technological developments on 
money demand in Africa. An understanding of the way technological developments may 
positively or negatively impact on money demand may guide Central banks in adopting and 
implementing appropriate monetary policies and actions. 
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1. Introduction  
 
The demand for money signifies the need by economic agents to hold assets in a form that 
can be effortlessly exchanged for goods and services. It can also be defined as the demand 
for financial payments (flow), or as the demand for real cash balances (stock) (Hulsmann, 
2009). The demand for money is an important element in the preparation of monetary policy. 
Literature on the demand for money continues to be an area of investigation (Manamba, 
2017) because understanding money demand is important for the comprehension of 
macroeconomics and monetary policy (Dunne and Kasendeke, 2016; Shafiq and Maliq, 
2018; Kumar, Webber and Fargher, and Huber and Marchesiani, 2018). An in-depth 
comprehension of the strong determinants of the demand for money forms the central in the 
handling of monetary policy as it facilitates a policy-driven change in monetary policy 
instruments to have foreseeable influences on growth, price level, and other macroeconomic 
variables (Manamba, 2017). This shows that the demand for money function is crucial for 
successful monetary policy design and management in an economy. 
 
According to Edet, Udo, and Etim (2017) studies on the demand for money have increased 
extensively and is attributed to the following: (i) a stable money demand function contributes 
to broader economic growth, (ii) knowing the determinants of money demand is important 
in the drawing up of monetary policy (Halicioglu and Ugur, 2005; Nachega, 2011). 
Columba (2009) also stated that a thorough assessment of money demand is appropriate to 
understand the long run relation between money and other macroeconomic variable such as 
inflation and output. Valadkhani (2006) cited in Ozturk And Ali Acaravci (2008) argue that a 
well-specified money demand function is still important and it assists in assessing exactly 
how monetary policy effects upon the economy. Columba (2009) further state that money 
demand is intensively investigated due to the significance of an exact estimation of its 
parameters to better inform a number of fundamental economic policy judgments. 
 
Recently, evidence has surfaced from numerous countries to indicate that the traditional 
money demand connections may have changed and a widespread justification for this has 
been the continued developments in financial innovation (Dunne and Kasendeke, 2016). The 
financial sector has experienced technological developments in the last couple of decades, 
including automated teller machines (ATMs), payment systems, money transfers, automatic 
bill payer accounts, and credit cards. Bara (2008) argues that a substitution between cash and 
the different kinds of instruments is taking place. There is a tendency towards a more 
efficient and less expensive payments system. Fujiki and Tanak (2010) concur and state that 
because of its easiness, financial technology has been embraced across the globe, principally 
for fare payment. The overall effect of technology innovations on money demand is an area 
of some empirical investigation. Empirical studies have incorporated financial technology in 
the money demand functions due to the growth in financial technology over the last couple of 
decades. Arrau and De Gregorio, cited in Aliha, Sarmidi and Said (2018) maintain that a 
money demand specification that does not incorporate financial technology is incorrectly 
specified and this is commonly referred to as “missing money”. It can thus be said that in 
order to assess monetary policy implementation it is appropriate to identify probable shifts in 
money demand factors due to financial technology. 
 
Carstens (2019) notes that technological developments have constantly restructured the 
financial system, either by altering the essence of money or the functioning of the payment 
system. Continued developments in payment instruments such as credit and debit cards have 
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helped to reduce demand for cash in day-to-day dealings. Actually, financial innovation can 
change the money demand specification (Musango, 2015 and Dunne and Kasendeke, 2016) 
and lessen the relative amount of cash held, thus positively affecting velocity of money 
(Abednego and Apriansah, 2010; Shiva and Durai, 2017). Although the influence of financial 
technology on money demand has been extensively investigated in high income countries, 
limited studies have investigated this issue in low income countries, which is somewhat 
surprising given the significant growth in financial technology in some low-income 
economies (Dunne and Kasendeke, 2016). In light of this this study seeks to examine the 
effect of financial technology on money demand in selected African states. The study draws 
from the fact that there is substantial demand for technological payments in many economies 
of sub-Saharan Africa, and extensive consumer acceptance of mobile-communications 
technology is highly encouraging (Kendall, Schiff and Smadja, 2014). 
 
2. Literature Review 
 
Schoellner (2002) found that credit card usage reduces the demand for real cash balances of 
households and increases checking and savings accounts balances. Columba (2009) analysed 
the effect of transaction financial innovation on narrow money in Italy. The study found that 
transaction financial innovation had a negative effect on the demand for currency in 
circulation. However, the effect of financial technology on M1 was positive. Zandi and Singh 
(2010) found that there was a positive relationship between card usage and consumption and 
output. The magnitude of the relationship was high in high income countries compared to 
low income countries. Kumar (2011) note that many developing countries have 
underdeveloped, undiversified financial markets that lack financial sector instruments and 
payment technologies such that most transactions involve the use of narrow money. 
Therefore, one should expect that the income elasticity of money demand should be around, 
or slightly above, unity.  
 
However, studies of African economies have attained implausibly high or implausibly low-
income elasticities. Yang and King (2011) argue credit card banks unlike commercial banks 
do not create money and therefore cannot affect either the aggregate demand for or the 
supply of money whereas Holly (1999) observed mixed effects of payment technologies on 
demand for and supply of money in US. Snellman, Vesala and Humphery cited in 
Tehranchian (2012) estimated the money demand equation for 10 European countries, by 
using the panel data for 1987-996. The study found that financial technology created a 
lowering effect on money demand. 
 
Kipsang (2013) examined the relationship between demand for money and levels of prices, 
interest rates, real national output, exchange rate and the pace of financial innovation in 
Kenya using data from 1970 to 2012 using cointegration and error-correction model. It was 
found that financial innovation process which was measured as the ratio of M2 to M1 had no 
impact on money demand balances. This raise questions on why financial innovation was 
calculated as a ratio of M2 to M1 instead of using the amount transacted through mobile 
money, ATMs, EFTs and other technological payment systems. Kenyoru (2013) analysed the 
effects of financial innovation on financial deepening in Kenya using time series date 
covering the period 2007 to 2012. The results showed that financial innovation had 
insignificant impact on financial deepening. This means that the rise in mobile money 
transactions as well as in m-banking in Kenya do not significantly influence financial 
deepening. Carbo-Valverde and Fransisco (2014) observed that ATM transactions and POS 
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transactions are negatively related and have a large economic impact of one on another in 
Spain and currency demand is positively associated with ATM transactions whereas it is 
negatively related to POS transactions and the negative effect of POS transactions offsets the 
positive impact of ATM transactions.  
 
Nakamya (2014) investigated the effect of financial innovation in form of new transaction 
technologies on demand for narrow money (M1) in Uganda. In particular, it assessed the 
individual effect of automated teller machines (ATMs) and electronic funds transfers (EFTs) 
on demand for narrow money. It was established that both ATMs and EFTs increased money 
demand. The income elasticity of money demand was positive and the interest rate and 
expected inflation had a negative effect. The positive effect of ATMs and EFTs indicated that 
there are welfare gains from faster transactions involved. Mega (2014) investigated the 
determinants of money demand function in Ethiopia. Based on the data, an error correction 
model (ECM) will be applied to estimate the money demand function in Ethiopia. From the 
study it is found that, money demand is positively related with real GDP and it is negatively 
related with expected inflation and real effective exchange rate.  
 
Sakshi (2016) empirically analyses India’s money demand function during the period 1996 to 
2013 using quarterly data. When the money demand function was estimated using dynamic 
OLS, it is concluded that GDP and short-term interest rate has a positive impact on money 
demand (M1). Iftekhar, Mamoon, and Hassan (2016) conducted a study to determine money 
demand function for Pakistan over the period from 1972-2013. The results revealed that real 
interest rate had a negative effect upon money demand in Pakistan. Dunne and Kasen (2016) 
investigated the development of financial innovation and its impact on money demand in the 
Sub-Saharan African region. The study found that financial innovation is a vital determinant 
of money demand and it has a negative impact on money demand. Kjosevski and Petkovski 
(2017) used a panel mean group estimator to examine the dynamic relationships in the money 
demand model. Results showed the exchange rate, industrial production explained most 
changes in money demand. 
 
Shiva and Durai (2017) examined the questions that whether the usage of credit and debit 
cards affect currency demand and seigniorage in India by employing Auto Regressive 
Distributed Lag (ARDL) approach. The study used macroeconomic data and cards usage data 
from April 2005 to September 2014. The results found that the use of credit cards is 
negatively associated with currency demand whereas use of debit cards is positively 
associated with demand for currency in India. Aliha, Sarmidi, Shaari and Said (2017) tested 
the effect of ATMs on money demand on a world scale. The study used panel data and 
results showed that the sensitivity of money demand to ATM is low. Aliha, Sarmidi and Said 
(2018) applied two different estimation methods, namely DOLS and FMOLS to estimate real 
demand for money in Australia with the inclusion of financial innovations. The results 
indicate that an increase in TPI (total payment instruments) leads to the increase of money 
demand. Dou (2018) empirical results show that China’s money demand is mainly decided 
by income, interest rate and expected inflation rate. However, other factors, such as financial 
innovation, government debt, capital mobility and currency substitution, play a relatively 
small role, mainly because China’s financial and monetary system has been under reform.  
 
Hussaini and Yusuf (2019) did a study in 5 Asean countries to test the determinants of 
money demand. Results showed that Gdp per capita reported a positive statistical significant 
relation at 1% level from Malaysia, Philippines, Singapore, and Thailand, and insignificant 
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relationship at Indonesia with money demand. A negative and significant relationship is 
found in Malaysia, Philippine, and Thailand between inflation and money demand while 
Indonesia and Singapore present insignificant results. Indonesia, Philippine, and Thailand 
present positive and statistically significant results at 10% level between interest rate and 
money demand, while Malaysia and Singapore have an insignificant relationship between 
interest rate and money demand. Lastly, the exchange rate is positively, and significant 
relationship was observed between exchange rate and money demand while Indonesian has a 
negative and insignificant relationship. 
 
3. Methodology  
 
This study made use of secondary data. Information and statistics was sourced from the 
World Bank. The study used panel quarterly from 1995 to 2014. Data for 23 years are used in 
this study; firstly, due to the accessibility of the data, and, secondly, in this period, many 
African countries received high levels of capital flows. The study used only five Africa 
countries; South Africa, Botswana, Kenya, Mauritius and Nigeria. This countries were 
chosen because they are in the top five of the African financial markets index (ABSA, 2018). 
The study had to pick countries that have well developed financial markets and systems. 
Shiva and Durai (2017) and Dou (2018) showed that such a financial innovation, play a 
relatively small role, when the financial and monetary system is weak.  
 
Aliha et al. (2017) investigated the effect of financial innovations on demand for money on a 
world scale. In order to estimate a demand for real balance of money, Aliha et al. (2017) used 
the amount of currency in circulation, real gross domestic product denoted by GDP, interest 
rate and the number of automated teller machines. This study adopts Aliha et al. (2017) 
model with modifications and the model of this study is as follows: 
 
   
where MD is money demand, ATM is number of automated teller machines, MBS is mobile 
subscriptions, INF is inflation, INT is interest rates and GDP is gross domestic product.  
 
This technique accounts for unobserved country-specific effects, allows for the inclusion of 
lagged dependent variables as regressors and controls for endogeneity of all the explanatory 
variables (Biluess, Mukhtar and Sohail, 2011). Sharma (2018) argues that model estimation 
using panel GMM estimators gives valid estimates, provided they pass a battery of 
specifications tests. First, validity of lagged values instrumenting for the differenced variable 
depends crucially on their being uncorrelated with differenced error term (εit−εit−1) which can 
be tested using Sargan test of overidentifying restrictions (Sargan, 1958; Santos, 2015). 
Second, instrument validity depends upon the assumption of error term being serially 
uncorrelated (Daumal and Ozyurt, 2010; Sharma, 2018).  In order to test for serial 
correlation, the Arellano and Bond (XXXX) test was used. 
 
4. Presentation of Results  
 
Table 1 shows that all variables that captured financial technology have a negative effect 
with money demand (MD). Both Mobile Subscriptions (MS) and ATM (Automated Teller 
Machines) have a negative relationship with money demand (MD). Shiva and Durai (2017) if 
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the banking system is technically advanced and well developed with greater penetration of 
bank cards in a country, the amount of currency in circulation will be negatively affected by 
the debit card usage. Columba (2009) assessed the impact of the diffusion of ATMs 
(automated teller machines) and of POS (points of sale), on the demand for currency. The 
study found that transaction technology innovation had a negative effect on the demand for 
currency in circulation. Snellman, Vesala and Humphery cited in Tehranchian (2012) 
concluded that the expansion of using electronic payment instruments creates the lowering 
effect on the demand for money. Dunne and Kasen (2016) and Aliha et al. (2017) indicated 
that financial innovation is an important determinant of money demand and has a negative 
effect on it in both the long run and the short run. 
   
Table 1. GMM results 
Variable  Coefficient  Std Error t-statistic Prob 
MBS -0.3958 0.1501 -2.6359 0.0119 
INT 0.3839 0.1503 2.5537 0.0144 
INF 0.4116 0.1387 2.9663 0.0050 
GDP -1.1316 0.7370 -1.5353 0.1282 
ATM -0.4496 0.0746 -6.0223 0.0000 
 
Results show that interest rates (INT) have a positive relationship with money demand. This 
is surprising because interest rates are supposed to decrease the demand for money. The 
results are, however, supported by empirical analusis. Aliha et al. (2017) also found a similar 
result. Hussaini and Yusuf (2019) present positive and statistically significant results at 10% 
level between interest rate and money demand for Indonesia, Philippine, and Thailand. 
However, the fact that these countries have low income means “people hardly satisfy their 
basic needs hence limited speculative demand which reduces the influence of interest rate in 
the demand function for money in these countries” (Bitrus, 2011). Furthermore, Lippi and 
Scchi (2009) showed that theoretical framework shows how advances in the withdrawal 
technology shift the money demand curve downwards and reduce its interest elasticity. In 
other words, interest elasticity of the demand for currency decreases with developments in 
the withdrawal technology. 
 
Results show that inflation (INF) has a positive relationship with money demand. These 
results are consistent with empirical literature. Price is an important determinant of the 
demand for money in the developing countries (Bitrus, 2011). When inflation is high, people 
will either spend it or invest it before the money loses value. This increases the demand for 
money. With the unstable prices in developing countries at any point, prices are expected to 
rise hence panic demand is the order of the day. Dou (2018) also showed that, in China, 
money demand was influenced by, among other things, inflation. GDP has negative 
insignificant relationship with money demand. Hussaini and Yusuf (2019) showed that GDP 
had an insignificant relationship in Indonesia with money demand. This shows that GDP 
does not influence money demand in the selected African countries.  
 
5. Conclusion and Recommendations  
 
The study sought to test the effect of financial technology on money demand in selected 
African states. The study drew from the fact that there is significant latent demand for digital 
payments in many markets of sub-Saharan Africa, and widespread consumer acceptance of 
mobile-communications technology is highly encouraging. The study then sought to examine 
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the effect of technology, among other things, on money demand. A good understanding of 
the stability and robust determinants of the demand for real money balances forms the core in 
the conduct of monetary policy as it enables a policy-driven change in monetary aggregates 
to have predictable influences on output, interest rate, and ultimately price through 
transmission mechanism. Results showed that that all variables that captured financial 
technology have a negative effect with money demand (MD). Both Mobile Subscriptions 
(MS) and ATM (Automated Teller Machines) have a negative relationship with money 
demand (MD). Based on the results obtained in this study, the study recommends that 
Central Banks need to monitor and predict the consequences of financial innovations. As 
African states proceed with reforms of its financial sector, the stability of the demand for 
money would have to be reexamined and instruments of the Central Bank modified to ensure 
an effective control of money demand. There is, thus, a need for the Central Bank to have a 
proper understanding of the effects on the instruments of monetary policy of changes in the 
technology of making and receiving payments. Financial technology advancements should be 
monitored, and Central Banks should regularly revise policy targeting frameworks and 
instruments.  
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